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Motivation: What we get
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Motivation: What we can have
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Motivation: What we want to have
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Motivation: What we don’t want to do
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Motivation

We want direct manipulation of any page

● Support basic morphic concepts
● Dragging, grabbing, deleting, ...
● Only operate on DOM structure

7

A
B We want to build tools/widgets and reuse them in any 

page
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Background

Typical elements of a morphic environment

● Graphical objects
● Direct manipulation
● Morph composition
● Inspection (state)
● Scripting (behavior)
● Connecting attributes (events / behavior)

10

Thin Morphic
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Morph model
(Javascript Object)

Background: Morphic in Lively Kernel

Persisted morph
(JSON)

Morph view
(DOM / HTML)

Morphs are represented by Javascript Objects

● Independent from rendering engine (HTML, SVG, canvas)
● Morph model is lively-specific, it is bound to lively-worlds

→ Direct changes in HTML cannot affect morph model
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Background: Lively Kernel morphic structure
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JSONMorph
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Background: Lively Kernel morphic structure
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JSON
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Morph
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Background: Lively Kernel morphic structure
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JSON

JS

Morph

DOM
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Approach
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JSON

JS

Morph

DOM

Approach: Lively4 morphic structure
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Approach: Lively4 morphic structure
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Morph

DOM
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Approach: Morphs in Lively4

Morphic
hierarchy

HTML / DOM
structure(HTML)

Morphs are DOM nodes

● Single point of truth (HTML)
● Every website is morphic-ready

→ Morphic tools work out of the box
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1
Build

● Interactively manipulate web pages
● Create tools

Export 
● Persist as template
● Hide inner structure

3
Use

● Import in other pages
● Automatically load dependencies

Improve
● Unpack custom element 

from shadow DOM 2
3

4

Workflow



Software 
Architecture Group

Software Design 
Seminar 2015/16

Topic: Lively4
Thin Morphic

2016-02-02

     Lixissimus
     daniel-wer
     athomschke

Build: Interactively change DOM with Halo
● Standard HTML elements as rudimentary building blocks

(e.g. <div>)
● Use halo to interactively change and compose morphs

21

grab

copy

remove

edit/inspect

resize
unpackexport

drag
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Export: Reusable components
Custom HTML elements for more complex morphs
→ Allowed by Web Components specification

22

pack()
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Web Component specification

Custom Elements: readable dom structure

HTML Imports: include and reuse templates

Shadow Dom: hide complexity, encapsulate style

HTML Templates: define components

23
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Export: Web Component Templates
● Saved in HTML file
● Self contained (style, structure, behaviour)
● Can be imported in arbitrary web pages via HTML imports
● Loaded dynamically and asynchronously (does not block js 

thread)

24

<template>
<style>...</style

<div>...</div>

<script>...</script>
</template>
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Export: lively-test-component.html
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Use: Component Loading Example

26

Components can be created using the componentLoader API
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Use: Component Loading Dependencies
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<lively-window>

<lively-object-editor>

<lively-tab-view>

scripts <lively-key-value-map> connections

<lively-key-value-input>

<lively-key-value-map>

<lively-key-value-input>
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Use: Component Loading Dependencies

28

● Loading of nested components
○ Subcomponents are loaded recursively
○ Call to initialize is deferred until all subcomponents are loaded properly

● Templates for unresolved tags are imported automatically
● No import statements needed in component definitions

○ No need to manage and clean up import tags
○ No need to persist import tags
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Demo
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Workflow
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1
Build

● Interactively manipulate web pages
● Create tools

Export 
● Persist as template
● Hide inner structure

3
Use

● Import in other pages
● Automatically load dependencies

Improve
● Unpack custom element 

from shadow DOM 2
3

4
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Evaluation & Future Work
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Evaluation: Advantages
● Open System

○ External Web Components can be easily imported and used

○ Web Components developed in Lively can be easily exported and used 
everywhere

● Lively benefits from further development of web standards 
● Lower entry barrier than Lively Kernel

→ HTML & Web Components are well documented 

32
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Evaluation: Problems
● New parent element after exporting
● Redundant boilerplate code for component registration in every 

template
→ But it allows loading into other pages

● Collecting style rules during export
→ What about dynamically attached style classes?

33



Software 
Architecture Group

Software Design 
Seminar 2015/16

Topic: Lively4
Thin Morphic

2016-02-02

     Lixissimus
     daniel-wer
     athomschke

Evaluation: New Parent Element
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pack()
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Evaluation: New Parent Element (cont.)
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HTMLElement

Morph

<lively-bouncy-ball>

HTMLElement

HTMLDivElement

<lively-bouncy-ball>
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Evaluation: New Parent Element (cont.)
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HTMLElement

Morph

<lively-bouncy-ball>

HTMLElement

HTMLDivElement

<lively-bouncy-ball>

Morph ??
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Work for current seminar

● Refactor Chrome Extension

Work for future seminars

● Persistence in other pages
● Complete web component development cycle 

○ re-publish after unpacking shadow DOM
○ interactive creation/styling of components (style editor)

● Component inheritance & versioning

Future Work

37
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Summary

We can directly manipulate any page.

38

A
B We can build tools and use them on any page.

(build, export, use, improve)
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Outtakes
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Opencyclemap
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Backup
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Future Question
How should Lively4 be used?

● As a library?
● As a “System”?
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Background: Morphic implementations

Morphic implementations:

● Lively Kernel
● doCOUNT (‘on a higher abstraction level’)
● morphic.js (canvas only)
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